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MICROWAVABLE FOOD PRODUCT 

This invention relates to microwavable food products and in 
particular to a microwavable food product comprising a cereal 
5 dough . 

The use of microwave energy for cooking has been available for 
many years. However, many foods are considered to be not readily 
susceptible to microwave cooking since the results are inferior 
to traditional cooking methods , such as baking. Such foods share 
the characteristic that microwave energy does not preferentially 
heat the surface of the food item or else the microwave energy 
produces an undesirable food texture. Examples of such food 
products include bread dough, pizza dough, puff pastry dough and 
the like. In addition, traditional cooking methods may impart a 
browning and crisp texture to the surface of such food products 
which is not readily obtained with microwave cooking. 

Various attempts have been made to produce microwavable food 
2 0 products comprising bread dough, pizza dough, puff pastry and the 
like. 

EP 0776604A discloses a dough composition suitable for the 
preparation of a bread roll. The bread rolls are prepared by 
25 baking in a conventional oven and thereafter the rolls may be 
frozen and stored. The bread rolls may be reheated 'in a 
microwave oven by applying a susceptor around the bread rolls. 
Optionally after baking, the bread rolls may be provided with a 
hole, which hole can be filled with a savoury or sweet filling. 

30 

EP 509566 discloses a baked composite dough product comprising a 
puff pastry layer having attached thereto an anchoring layer of 
pastry which is provided with at least one edible protective 
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layer having moisture-barrier properties. After baking the 
composite layer of the baked product is provided with the edible 
protective layer having moisture -barrier properties and 
thereafter the product is filled with a moist filling material of 
5 the savoury or sweet type. The product may be frozen and stored 
and heated in a microwave oven. 

EP 717595 discloses a laminated dough system comprising 
alternating layers of dough in laminated fat wherein at least one 
10 of the laminated fat layers contains a water binding agent while 
simultaneously at least one of the outer layers of the system is 
provided with a moisture barrier layer. The dough may be filled 
and baked in a conventional oven. Thereafter the baked product 
may be frozen and stored and reheated in a microwave oven. 

15 

EP 303511 discloses a pie product having a bottom crust dough 
which is suitable for baking and browning in a microwave oven. 
The pie product comprises: 

20 a) a tray for supporting the pie, the tray being composed of a 
microwave-interactive material and being in heat-conductive 
contact with the bottom crust dough; 

b) a heat -conductive release coating interposed between an 
25 - interior surface of the tray and the bottom crust dough; 

c) the bottom crust dough is composed of a dough-base having 
added thereto a reducing sugar and amino acid sauce in an 
amount sufficient to promote a chemical surface browning 

3 0 reaction during the desired microwave exposure period; and 

d) a pie filling within the bottom crust dough, the filling 
comprising less than 90% water. 
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Commercial food products are known comprising filled pies of raw 
puff pastry intended for microwave cooking. The pies are 
supported in a susceptor tray in a cardboard box with a susceptor 
sheet above the pie to aid browning. 

5 

US Patent 5247149 discloses a frozen pizza of uncooked dough 
covered with a top layer except for an outer layer sauce free 
ring of dough, which is packaged with a microwave susceptor 
component which enables the pizza to be cooked in the microwave 

10 so that the outer ring is brown and crisp. The microwave 
susceptor comprises a sheet on which the pizza rests and a 
component which is either directly on top of or supported above 
the dough. The susceptor does not cover the entire top of the 
pizza but is limited to the peripheral region to brown the outer 

15 sauce free ring of dough. 

Various different types of susceptor and packages comprising a 
susceptor have been proposed for use with microwave cooking 
products . 

20 

WO01/23275 discloses a microwaveable laminate for heating, 
browning and crisping products. 

WO01/30657 discloses a microwave susceptor comprising channel 
2 5 means formed in the obverse face for channelling moisture. A 
food package comprising a box having a base comprising said 
microwave susceptor and the other interior surfaces coated with 
second susceptor material is disclosed. The package is 
particularly suitable for cooking meat products. 

30 

US-A-605469 discloses a microwaveable tray comprising a microwave 
susceptor material which may have side wall tabs comprising 
susceptor material which can contact the outer sides of a food 
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item, such as a pizza. The tray may be enveloped in a sealed 
polymer bag which has a microwave shield above the centre of the 
food item* 

5 The present invention provides a food product comprising uncooked 
cereal dough which may be cooked in a microwave oven to provide 
products having desirable characteristics. 

According to the present invention there is provided a food 
10 product for microwave cooking comprising a cereal dough that 
expands on heating, the cereal dough being contained in a package 
which is dimensioned such that there is free volume within the 
package defined by the internal surface of the package and such 
that after proving if necessary, cooking by microwave heating the 
15 cereal dough expands and contacts areas (contact areas) of said 
internal surface so that the shape of the cooked cereal dough is 
defined, at least in part, by said contact areas, the package 
comprising susceptor material in at least some of said contact 
areas to cause browning and/or crisping of the cereal dough 

2 0 during microwave cooking. 

It has been found that uncooked cereal dough, that expands on 
cooking, may be cooked in a microwave oven to provide cooked 
products having properties similar to conventionally baked 
25 products by containing the uncooked dough in a package which is 
dimensioned such that it has free space but there is intimate 
contact between the interior surface of the package and the dough 
as the dough expands upon cooking. The contacting surface of the 
package comprises susceptor material in order to apply localised 

3 0 heating to the surface which may result in browning and/or 

crisping. The package is sufficiently resilient such that it 
provides shape retention to the cooked dough product as it 
expands thereby defining the shape of the cooked product. 
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Preferably, the package is sealed. Preferably, the upper surface 
of the food product comprises cereal dough and a substantial 
proportion, e.g. at least 60%, preferably at least 80%, of the 
upper surface area of the cereal dough contacts the internal 
5 surface of the package when the cereal dough is cooked. 

The cereal dough used in the invention must be capable of 
expansion upon heating. 

10 The mechanism for expansion of the cereal dough is not important. 
For example, this may be caused by the action of yeast; 
additives, such as baking powder; the presence of a dispersed fat 
phase; trapped air in the mix etc. Cereal dough mixes comprising 
yeast may be proved before or after packaging and cooking. 

15 Suitable cereal doughs include bread dough, pizza dough, puff 
pastry dough, croissant dough, sponge mixes etc. Preferably the 
uncooked dough expands by at least 50% preferably at least . 75%, 
more preferably at least 100% by volume on proving and cooking. 

2 0 Many bread dough compositions are known in the art. Conventional 
ingredients for these doughs include flour, yeast, salt, fat, 
emulsifier, sugar and water which can be present in various 
amounts, depending upon the type of dough desired. 

2 5 Puff pastry dough is generally made from flour, water, salt, 

shortening material and additives if required. According to one 
method the dough is rolled to a sheet folded several times and 
rolled out again, care being taken that the sheets do not adhere 
more than spotwise by introducing separate layers of fat or dry 

3 0 flour. Upon baking, a light structure of numerous crisp layers 

is developed. 
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According to a further method cubes of fat are introduced into 
the dough and rough blended which results in platelets of fat 
being distributed throughout the dough. Upon baking the dough 
expands to form a light structure. 

5 

Sponge mixes may also be used in the invention. Sponge mixes 
generally comprise eggs, sugar and flour with baking powder and 
little or no fat. 

10 The dough may be filled with sweet or savoury filling. Suitable 
fillings include meat such as poultry, beef, pork etc. which may 
be minced or diced, vegetables, fruits and the like. The filing 
may comprise a liquid e.g. a sauce which could be sweet, savoury, 
vegetable meat, or fish. If the filling is liquid it preferably 

15 has the rheological properties so that it remains within the 
product after cooking. Thus, a wide range of good products may be 
made in accordance with the invention e.g. bread rolls, 
croissants, sausage rolls, meat pies, fruit pies, pain au 
chocolate , etc . 

20 

The package used in the invention comprises a microwave susceptor 
material. A microwave susceptor refers to a structure which is 
capable of absorbing microwave radiation and of becoming hot upon 
such absorption. A microwave susceptor is typically a laminated 

2 5 structure comprising a thin microwave -absorbing layer disposed 
between a food contact barrier layer and a structural backing 
layer. Typically, microwave susceptors are formed by depositing 
a thin conductive film, usually an aluminium film, onto a polymer 
substrate and then laminating the resulting metalised polymer 

30 film onto a structural backing layer which may be a polymer film 
or cardboard. The conductive film may be deposited pattern wise 
as disclosed, for example, in WO01/23275. 
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Since the susceptor becomes hot upon exposure to microwave 
radiation it provides localised heating. If the susceptor is in 
contact with the food product during cooking, browning and 
crisping of the surface of the product may be obtained. In 
5 accordance with the invention, the cereal dough expands upon 
microwave cooking and comes in contact with the interior surface 
of the packaging, at least part of which comprises susceptor 
material , thereby browning and crisping the surface of the dough. 
The entire interior surface of the package may comprise susceptor 
10 material. Alternatively, the susceptor may be positioned only in 
those areas where localised heating of the surface of the food 
product is desired. 

The package may be rigid or flexible or a combination thereof 
15 e.g. rigid base and flexible top. The package is dimensioned to 
be larger than the uncooked dough product such that there is free 
space above and optionally to the sides of the cereal dough 
product. The dimensions of the package are such that when the 
cereal dough product is cooked and expands it comes into contact 

2 0 with the interior surface of the package thereby exerting a 

pressure against the interior surface of the package. The 
package must be sufficiently resilient that it resists the 
pressure of the expanding dough thereby defining the shape of the 
cooked cereal dough. This may readily be achieved by having a 
25 box or carton having a base, sides and lid member which may be 
closed and secured by a flap arrangement. Alternatively, the 
package may be made of flexible sheet material which envelops the 
food product and is sealed around its edges or otherwise wraps 
the food product so that edges of the sheet material overlap. In 

3 0 a further embodiment the food product may be disposed in a tray 

or container sealed with a lid of a rigid or flexible material. 
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Depending upon the particular type of food product, the food 
product may be placed on a base member comprising susceptor 
material for heating the bottom of the food product. The 
susceptor material may be corrugated for channelling moisture as 
5 disclosed for example in WO01/30657. 

The packaging material can additionally comprise an antenna 
material to control the cooking characteristics of the package 
e.g. to enhance the differential between outer crispness and 

10 inner moisture. Antenna materials are typically conductive 
elements, usually aluminium, which are preferably thick enough 
not to self heat when exposed to microwave energy. The antenna 
material may comprise regions of discontinuous metal foil 
laminated to a support to reflect and redirect microwaves thereby 

15 restricting penetration to the product core and improving the 
uniformity of product heating and/or browning as well as 
shielding specific regions to prevent drying out or overheating. 

The package may comprise a browning dish for browning the base 
2 0 and sides of the dough product. The browning dish may be re- 
usable. 

The food products of the invention may comprise freshly prepared 
cereal dough or the product may be frozen. The cereal dough may 
2 5 be packaged before or after freezing. In general the food 
product is frozen after packaging. In the case of a yeast 
containing dough the cereal dough may be frozen before or after 
proving. The food product may be cooked directly from frozen in 
a microwave oven, with or without using a defrost cycle. 

30 

The invention will now be described with reference to the 
accompanying drawings in which: 
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Figure 1 represents the plan view of a food product in accordance 
with the invention and 

Figure 2 represents a cross -section along the line A- A shown in 
5 Figure 1. 

Figures 1 and 2 disclose a food product comprising filled puff 
pastry e.g. a sausage roll. The food product comprises a package 
(2) containing a cereal dough product generally shown at (4) . 
10 The package is formed of a flexible susceptor material which is a 
laminated structure comprising polymeric layers sandwiching a 
thin conductive film e.g. aluminium. The metal film may be 
patterned . 

15 The food product (4) comprises a filling (6) e.g. sausage meat, 
around which is wrapped one or more layers of puff pastry dough 
(8) . The dough is wrapped around the filling and sealed at (10) 
in a conventional manner. 

2 0 The susceptor material is wrapped around the food product and 

sealed along the major edge (12) and ends (14) . The seals may 
conveniently be formed by heat sealing the polymeric material. 

The package is dimensioned to provide free space (16) within the 
25 package when the food product is uncooked. Upon microwave cooking 
the puff pastry dough will expand as shown by the arrows to cause 
the puff pastry to contact the interior surface (18) of the 
package. The expanded puff pastry will occupy substantially all 
the free space (16) . The expanded puff pastry applies pressure 

3 0 to the interior surface (18) of the package because of the 

strength of the seals (12, 14) and thereby the packaging retains 
the shape of the cooked cereal dough. The presence of the 
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susceptor material results in the entire surface of the food 
product being crispy and brown. 

The invention will now be illustrated by the following Examples 
5 in which all parts and percentages are by weight unless otherwise 
indicated. The fused susceptor used in the Examples was 
identical to the susceptor material used on the products 
commercially available from Iglo Mora under the trade name 
Pistolet . 

10 

Example 1 

A sate filled bread roll 



15 Recipe: 

Dough % 

Flour 58 . 6 

Water 33.2 

Yeast 2 . 1 

20 Salt 1.2 

Fat 2 . 0 

Bread improvers 1.9 

Milk powder 1.0 



25 Total 100 



Filling % 

Water 41 

3 0 Onion 2 

Oil 1 

Flavours 8 

Peanut butter 18 

Sugar 2 
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Milk powder 4 
Turkey 23 
Starch 1 



5 Total 100 



Methodology : 

1 . Add all dough ingredients together in a spiral dough mixer 
10 and mix for three minutes on slow speed and seven minutes on 

fast speed . 

2. Bulk prove (covered) for twenty minutes at 24 °C and 80% RH. 

3 . Roll dough to a sheet to 3mm thickness . 

4 . Cut into rectangles 9cm by 10cm. 

15 5. Place a cylinder of filling in the middle (filling 7.5cm by 
2cm x 2 .5cm) . 

6. Fold and seal the dough so that the resulting product is 10cm 
by 2.5cm x 4cm in size. 

7. Wrap in flexible, fused susceptor (22cm by 22.5cm) and heat 
20 seal (4cm in from long edge and 2cm in from ends) . 

8. Prove for sixty minutes at 24°C and 80% RH. 

9. Blast freeze at -30°C for two hours then store at -18°C for 
use (frozen product is 10cm x 2.5cm x 5cm) . 

25 After cooking the frozen product in a microwave oven for 2.5 
minutes at lOOOwatts the dimensions of the bread roll are 11.5 x 
4 x 5cm and the surface of the bread roll is pressed against the 
susceptor. The bread roll has a crisp brown surface and good 
interior texture. 



WO 2004/052104 



PCT7EP2003/013570 



- 12 - 

Example 2 

Sausage Roll 
Recipe : 

Puffy pastry 60% 
Sausagemeat 40% 

Methodology: 

1. Roll out puff pastry to 3mm using pastry brake. Cut into 
squares 9cm x 9cm. 

2. Add cylinder of sausagemeat (7cm x 2cm x 2.5cm) to pastry and 
fold pastry over meat and seal edges. Resulting raw product 
is 9.5cm x 2.5cm x 3.5cm. 

3. Score sausage roll three times on top. 

4. Wrap in flexible, fused susceptor (22cm by 20cm) and heat 
seal (4cm in from long edge and 1.5cm in from ends) . 

5. Blast freeze at -30°C for two hours then store at -18°C. 

2 0 After cooking in a microwave oven for 2.5 minutes at 1000 Watts 
the sausage roll dimension is 9cm x 4.5cm x 5cm with the surface 
of the sausage roll pressed against the packaging. The sausage 
roll has a crisp, brown surface. 



10 



15 
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Example 3 

A sate filled croissant 

Recipe : 
5 Croissant Formulation 



% 

Flour 40 

Sugar 2 

Salt 1 

10 Fat 2 

Gelatin 1 

Croissant improver 1 

Yeast 3 

Water 26 

15 Laminating fat 24 

Total 100 



20 

Filling 

% 

Water 40.8 

Onion 1 . 3 

25 Oil 0.8 

Flavours 8 . 3 

Peanut butter 18.0 

Sugar 2 . 2 

Milk powder 4 . 0 

3 0 Turkey 28.3 

Starch 1 . 3 



Total 



100 
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Methodology: 

1. Add all ingredients except laminating fat together in a 
spiral dough mixer and knead for 2 minutes at slow speed, 

5 then 7 minutes at fast speed. Let the mixture rest for 5 

minutes . 

2. Work laminating fat well and roll out to a rectangle 
approximately 10mm x 33cm. 

3. Roll out dough to a rectangle approximately 15mm x 66cm. Put 
10 fat from step 2 on one half of dough rectangle and fold other 

half of dough over. Leave to rest for 5 minutes 

4. Roll dough mix to about 9mm thickness, fold in flour and 
turn. Leave to rest for 5 minutes. 

5. Roll dough mix to about 6.5mm thickness, fold in flour and 
15 trim. Leave to rest for 5 minutes. 

6. Roll dough mix to about 3mm, cut into rectangles (50g) 
approximately 12cm x 8.5cm. 

7. Add cylinder of filling (30g) (9cm x 2cm x 2.5cm) to dough 
and fold dough over filling and seal edges. Resulting raw 

2 0 product is approximately 11.5cm x 2.5cm x 4cm. 

8. Prove at 32 °C for 65 minutes. 

9. Blast freeze at -30°C. 

10. Wrap in flexible, fused susceptor (22cm x 20cm) and heat seal 
(4cm in from long edge and 1.5cm from ends) . 

25 11. Store in freezer. 

After cooking in a microwave oven for 2.5 minutes at 1000 watts a 
croissant having approximate dimensions 12 . 5cm x 3 . 5cm x 5cm with 
the surface of the croissant pressed against the susceptor was 
30 obtained. Removal of the susceptor revealed a crisp, brown 
surface to the product. 
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The experiment was repeated but with wrapping the dough in the 
fused susceptor (22cm x 20cm) in step 10 without heat sealing. 
After cooking the product had expanded to 12 . 5cm x 4cm x 6cm 
remaining in contact with the susceptor and upon removal of the 
susceptor a crisp brown surface to the product was revealed. 

The product was wrapped in the susceptor after blast freezing to 
facilitate handling since the product after proving from step 8 
was sticky. Alternatively the product could be wrapped in the 
susceptor after step 7, before proving. 



